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Future Research 2000

Anode Side

Optimization of PdAu catalysts

Stoichiometry and particle size

Electrocatalysis on Pd thin metal films

Electronic effects

Select the most promising substrate for the Pd thin film
electrode concept

Simulation of ‘Air-bleed’

on FC catalysts under FC conditions

Cathode Side

Optimization of PtNi and PtCo catalysts 

Stoichiometry

Minimization of Pt amount

Pt-skin effects (electronic modification of Pt)

Anion effects

New class of ORR catalysts
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Future Directions

Unified concept for both anode and cathode catalysts 
utilizing PGM-based bimetallic nanoparticles with 
“grape” structure (PGM skin with base metal core)
stability of high surface area Pt-bimetallic catalysts

Choice of skin and core metals different for anode and cathode

New synthetic chemistry for nanoparticles with 
“grape” structure 

Investigation of Re as metal core in PGM “grape”
structured nanoparticles

Pt and Pd monolayers on Re(0001) model system

Re colloidal chemistry 

Optimization of AuPd anode catalyst for HT membranes

Computational screening of non-PGM catalyst concepts 
using newly developed (under BES funding)
ab initio theory of the ORR



Segregation on Pt3Ni and Pt3Co 
alloys surfaces

ResultsGroupGrenoble

Y.Gauthier, Surface Review and Letters, 
3(1996)1663
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Skin structure is either more or less active than sputtered structure
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Characterization of Pt/Vulcan Catalyst
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The particle size effects:
Correlation between the ORR on Pt(hkl) and
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relevant conditions
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PtM

ORR Kinetics on Pt-bimetallic Surfaces
Fuel Cells Relevant Conditions

Some Pt-M alloys have better performance than Pt

Pt-Co has the highest activity
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Pt(111)-Pd 
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ORR on UHV Prepared Au(hkl)-Pd Alloy Surfaces
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